Suppressive effects of pentoxifylline on natural killer cell activity.
The methylxanthine derivative pentoxifylline, widely used as a hemorrheologic agent in the treatment of peripheral vascular disease, is now being evaluated for potential applications in patients with cancer. Recent studies have shown that pentoxifylline can modulate a number of neutrophil functions at in vitro concentrations of at least 50 micrograms/ml. Using a standard51chromium-release assay, we studied the suppressive effects of pentoxifylline on natural killer (NK) cell activity and found that pentoxifylline, at concentrations of 50 and 100 micrograms/ml, suppressed the in vitro NK cell activity of healthy volunteers by 25% and 75%, respectively. Postreaction supernatants from chromium-release studies were then assayed for prostaglandin E2 (PGE2) and tumor necrosis factor-alpha (TNF-alpha) by using enzyme-linked immunosorbent assay. Concentrations of both PGE2 and TNF-alpha were increased by more than five times in those assay wells containing pentoxifylline. Moreover, the addition of 1 microgram/ml indomethacin to the NK assay system containing pentoxifylline, completely inhibited PGE2 production and abrogated the pentoxifylline-induced NK suppression. The addition of PGE2 (1 x 10(-6) mol/L) to the assay system suppressed NK activity, whereas addition of 1 or 10 ng/ml TNF-alpha did not. Theophylline, another methylxanthine, failed to suppress NK activity like pentoxifylline at equimolar concentrations. Our studies provide the first evidence that concentrations of pentoxifylline of at least 50 micrograms/ml suppressed NK cell function by inducing PGE2 synthesis from effector peripheral-blood mononuclear cells.